Specificity of cytochemical demonstration of adenylate cyclase in liver using adenylate-(beta, gamma-methylene) diphosphate as substrate.
Adenylate cyclase activity was demonstrated cytochemically in rat liver for the first time under the light microscope using cryostat sections mounted on glass cover slips and fixed with 1% glutaraldehyde for 1 min. Adenylate-(beta, gamma-methylene)diphosphate (AMP-P(CH2)P) was introduced as a new substrate for adenylate cyclase. It was found that adenylate cyclase was distributed heterogenously within the liver lobule. The enzyme activity was stronger in the area surrounding the central vein. A more specific localization at the plasma membrane and less unspecific background was obtained with AMP-P(CH2)P as compared to adenylylimidodiphosphate (AMP-P(NH)P). The specificity of the enzyme reaction using AMP-P(CH2)P was proved by increased formation of reaction product in the presence of 0.05 mg/ml glucagon and 0.125 mg/ml cholera toxin, as well as by inhibition of the reaction with 0.05 mg/ml alloxan. These effects were also observed at the electron microscopic level. On the other hand, no increase in reaction was observed in the presence of glucagon with AMP-P(NH)P as a substrate for adenylate cyclase, and only a weak activation was observed after adding cholera toxin; alloxan-inhibition was not complete. These effects may be due to the presence of enzymes which hydrolyze AMP-P(NH)P nonspecifically, superimposing on the product of adenylate cyclase activity. We therefore suggest the use of AMP-P(CH2)P as substrate for histochemical adenylate cyclase demonstration in the liver.